2005 1 



PTO/SB/08A (08-00) 
Approved for use through 10/31/2002. OMB 0651-0031 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 



^•Substitute for foim I449A/PTO 

^INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(use as many sheets as necessary) 


Complete if Known 


Application Number 


Based on 09/678,656 


Filing Date 


October 4, 2000 


First Named Inventor 


Toshimitsu KONUMA 


Group Ait Unit 


2871 


Examiner Name 


Huyen Le Ngo 


Sheet 1 of 3 


Attorney Docket Number 


0756-7221 



Initials 



3B± 




Che 
No.' 



U.S. Patent Document 



Kind Code 1 
Pfbwwn) 



4,239,345 



4,272,162 



5,258,135 



5,637,672 



5,462,621 



5,298,297 



5,250,214 



5,189,535 



5,172.255 



4,508,427 



5,005,952 



5,495,355 



4,492,432 



5,995,185 



U.S. PATENT DOCUMENTS 



Name of Patentee or Applicant of Cited 



Berreman et al. 



Togashi et al. 



Uchida et al. 



Rieger et al. 



Ishii 



Takei 



Kanernoto et al. 



Mochizuki et al. 



Brosig et al. 



Ross 



Clark et al. 



Konuma 



Kaufmann et al. 



Konuma 



Date or Publication of Cited 
Document 
MM-DD-YYYV 



12/16/80 



06/09/81 



11/02/93 



06/10/97 



10/31/95 



03/29/94 



10/15/93 



02/23/93 



12/15/92 



04/02/85 



04/09/91 



02/27/96 



01/08/85 



1 1/30/99 



Pago, Columns, Lines. Where Relevant 
Passages or Relevant Figures Appear 



FOREIGN PATENT DOCUMENTS 


Examiner 
Initials' 


Cite 
No.' 


Foreign Patent Document 


Name of Patentee or 
Applicant of Cited Document 


Date of Publication of Cited 
MM-DD-YYYY 


Pages, Columns, Lines. Where 
Relevant Passages or Relevant 
Figures Appear 


T* 


Kind Code' 

Office 3 Number 4 (tfbiawn) 






JP 


03-158823 v/ x 






07/08/91 




Full 








JP 


63-298220 ✓ 






12/06/88 




Abst. 




t 




JP 


56-164320 






12/17/81 




Abst. 








JP 


03-031821 ✓ 






02/12/91 




Abst. 


4ffM 




JP 


01-204025 J 






08/16/89 




Abst. 


OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS 


Examiner 
Initials* 


Cite 
No. 1 


Include name of the author (in CAPITAL LETTERS), title or the article (when appropriate), title of the 
item (booh, magazine, journal, serial, symposium, catalog, etc.).. date, pagefs), volume-issue numbers), 
publisher, city and/or country where published. 


T 2 




1 




Matumoto et al., "New Hybrid-Aligned Nematic Multicolor Liquid-Crystal Display," Oyo 
Buturi, Vol. 45, No. 1, pp. 853-856, 1976. 





Examiner 
Signature 




Date 

Considered 



•EXAMINER: Initial if reft 
conformance and not considi 



e considered, whether or not.citation is in conformance with MPEP 609. 
Include copyw this form with next communication to applicant. 




citation if not in 



1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter 
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial 
number of the patent document. 3 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if 
possible. * Applicant is to place a check mark here if English language Translation is attached. 



1 Unique citation designation number. 2 Applicant is to place a check mark here if English language Translation is attached 



Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of 
Any comments on the amount of time you are required to complete this form should be sent to the Chief Information Office 
Trademark Office, Washington, DC 2023 1 . DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SE I 
Commissioner for Patents, Washington, DC 2023 1. 




Please type a plus sign (+) inside this box -» [+] 



PTO/SB/08A (08-00) 

BEST AVAILABLE COPY 



Please type a plus sign (+) inside this box 



PTO/SB/OBA (08-00) 
Approved for ui ough 10/3 1/2002. OMB 065 1 -003 1 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 



Substitute for form 1449A/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICAN 1 

(use as many sheets as necessary) 


ai to respond to a collection of information unless h 

■■ Complete 


contains a vano umd comroi numoo. 


— I 

AppfittHwiNomh/V^ *- '^PVv 


Based orrWeToOT 7^93^ 


FiHneDate /O "S\ 


October^ 2000 


First Named Infentor f U 




Toshimitsu KONUMA 


Group Ait Unit \ L J *E 




2871 


Examiner Name \ n ,5^/ 


Huyen Le Ngo 


Sheet | 1 | of | 3 


1 ■ \V 223/ 

Attorney Docket ^ m ^[^f^^Q0^' 


0756-7221 



Examiner 
Initials' 



Che 
No.' 



U.S. Patent Documun 



Number 



KbdCodV 

(ifbwwn) 



Name of Patentee or Applicant of Cited 



Data of Publication of Ched 
Document 
MM-DtVYYYY 



Pago, Column*, 
or" 



Una, Where Relevant 
Figure* Appear 



4.239,345 
4,272,162 



Berreman etal. 



12/16/80 



Togashi et al. 



06/09/81 



5.258,135 



Uchida et al. 



11/02/93 



5,637,672 



Rieger et al. 



06/10/97 



5,462,621 



Ishii 



10/31/95 



5,298,297 



Takei 



03/29/94 

■im$m-io/5m 



5,250,214 



Kanemoto et al. 



5,189,535 



Mochizuki etal. 



02/23/93 



5,172,255 



Brosig et al. 



12/15/92 



4,508,427 



Ross 



04/02/85 



5,005,952 



Clark et al. 



04/09/91 



5,495,355 



Konuma 



02/27/96 



4,492,432 



Kaufinann et al. 



01/08/85 



5,995,185 



Konuma 



11/30/99 



Examiner 
lutbb* 


Che 
No." 


Foreign Patenl Document 


Nunc of Patentee or 
Applicant of Gut Dwwnem 


DutofPnblictlionofCHed 
MM-OO-YYVY 


Pigs, Columns, Una* Where 
Relevant Passages or Relevant 
Figures Appear 




KmdCadc' 

Offict* Number' (tfbmn) 






JP 


03-158823 






07/08/91 




Full 








JP 


63-298220 






12/06/88 




Abst 




f 




JP 


56-164320 






12/17/81 

02/12/91 




Abst. 
Abst- 








-JP— 
JP 


03 031821 

01-204025 






08/16789 




Abst 



OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS 



Examiner 
Initials' 



Cite 
No.' 



Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
hem (hook, magazine, journal serial, symposium, catalog, etcX, date, page(s), volume-issue number(s), 
publisher, city and/or country where pu blished. , 

Matumoto et at, "New Hybrid-Aligned Nematic Multicolor Liquid-Crystal Display," Oyo 
Buturi, Vol. 45, No, 1, pp. 853-856, 1976. _ 



T* 



Examiner 
Signature 



* EXAMINER: Initial if reference coi 
conformance and not considered. Incli 




Date 
^Considered 



whether or not citati 
copy of this form with 

1 Unique citation designation number. 1 See attached Kinds 
code (WIPO Standard ST.3). 1 For Japanese patent d< 



i)4rM 

Draw line through citation if not in 



(m conformance with MPEP 609. Draw line through < 
ommunication to applicant 



the* 



Patent Documents. 1 Enter Office that issued the document, by the two-letter 

v « * . w. ,~ r r _. indication of the year of the reign of the Emperor must precede the serial 

Mmbcr'of to^ 'Kfodl^ Ac appropriate symbols as indicated on the document under WIPO Standard ST.16 if 

possible, 6 Applicant is to place a check mark here if Englisrf language Translation is attached, 
1 Unique citation designation number. 7 Applicant is to place a check mark here if English language Translation is attache! 

Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needj 
Any comments on the amount of time you are required to complete this form should be sent to the Chief Information Of it 
Trademark Office, Washington, DC 2023 1 . DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS * 
Commissioner for Patents, Washington, DC 20231. 

Please type a plus sign (+) inside this box [+] 




PTO/SB/08A (08-00) 



M 001-5714342916=RIPLO /08 1 -462702408= 



/05— 0 1—19—18: 00/00 i-003 S8MH3O ° 51 73366 p 



LIQUID CRYSTAL HANDBOOK 

Edited by Liquid Crystal Handbook Editors Commission 

Mamzen Co., Ltd. 

Published on October 30, 2000 

2.5.2 alignment condition 

a. analyzing method of alignment phenomena 

(i) examination method with respect to alignment structure 
(1) examination method of pretilt angle 

(a) crystal rotation method J) : On the assumption that the liquid crystal molecules are aligned 
uniformly in the antiparallel cell, the pretilt angle 9 0 can be obtained in a means similar to 
measurement of dielectric principal axis in crystal optics. Dependency of transmitting light amount 
on angles is measured with putting a sample between perpendicular polarizers and rotating the 
sample around an axis perpendicular to the rubbing axis. An example is shown in Fig. 2. 405. 9 0 is 
obtained by applying data to a theoretical equation after the refractive index of the liquid crystal is 
measured. This method is effective in the case of comparatively small value of 9 0 . 

b. alignment of nematic liquid crystal 

(i) alignemnt between substrates which have undergone an alignment treatment 
Various kinds of alignment conditions as shown in Fig. 2. 414 can be formed by selecting a vertical 
alignment plane and a horizontal alignment plane between substrates, or by changing direction of 
horizontal alignment treatment. The vector of liquid crystal alignment is varied continuously among 
different alignement planes. A vertical alignment condition is referred as "homogeneous" or 
"planar", and a horizontal alignment condition is referred as "homeotropic". A hybrid alignment 
can be realized by combining a vertical alignment plane and a horizontal alignment plane. Further, 
inclination alignment, which is an intermediate condition of horizontal alignment and vertical 
alignment, can be realized, and referred to as K alignment in the case that rising directions are 
different. In case of changing the horizontal alignment direction is varied, twist alignment can be 
realized. Combined with twist force of liquid crystal itself, super twist alignment with twist an angle 
of over 180° can be realized. 



00J-57 143*4291 6fRI PLO 



7081-462702408= 



/05-01-1 9-1 8: 00/00 1-004 8B ^ 60051 73366 




-001-57143^29 1 6=RI PLO 7081-462702408= 



705-01-19-18:00/001-005 



* a « £ 



L2 ¥ 10 30 B * *f 



**t* tt ffl S£ 0 SJJ 
* A « tfc * £ tt 

X103-8245 *a«**:Ea*tt-TS 3#10^ 
fl&ft *B(03)3272-O51l/FAX(03>3272-0527 

«B (03) 3272-052 l/F AX (03) 3272-0693 
URL:http:// wwwjnarnzen.co jp/home/pub/top.html 

«ffi!fitfn# 00170-5-5 

<Dteflggg*ga^. 2000 — 



ISBN 4-621-04798-1 C305A 



Printed in Japan 



I£IOOJ -571 43429 16=R I PLO 7081-462702408= 



705-01-19-18:00/001-006 



«St8 005 173 3 66 P 6 



ssFLcrcoe 



40 

20 S 

°s 

20 § 

40 



60 



fV. 



nm^fraiS^ 7 * i; ^ * KRK J** , 
tffl5) <^^^mffiic^»L^i-v\ EI 2.403 JciEfniK 
KLBK*«v»fcSSFLC (0(a)) t, 
a ftrt?ev^BflJI*Jfl^fcSSFLC (12(b)) Oft 

1) D. C. Flanders, D. C. Shaver, and H. I. Smith. Appl 
Phys. Utt., 32(10), 597 (1978). 

2) A. Sugiura, N. Yamamoto, and T. Kawamura, Jpn. J. 
APPL Phys., 20(7). 1343 (1981). 

3) FEB iff, tt*fc5fc. +«J». 
!&, 39, 67 (1988). 

4) Y. Kawata, K. Takatoh, M. Hasegawa, and M. Sa- 
kamoto, Liq. Cryst., 16(6). 1027 (1994). 

5) M. Schadt, K. Schmitt, V. Kozinkov. and V. Chigrinov. 
JPn. I Appl. Phys., 31(7). 2155 (1992). 

6) fitt**. {SffittSk 64(10), 1007 (1995). 

7) 6&ii»ff. m<m=>o4 k • xmmmvtmfc&T' < * 

t&m- *mmm<»-etmt*.*i <a 

1(1996). 

8) M. Hasegawa and Y. Taira, Proc. IDRC 94, 213 (1994) . 

9) M. Hasegawa, H. Takano, A. Takenaka, Y. Momoi, K. 
Nakayama, and A. Lien. SID 96 Digest, 666 (1996). 

10) H. Hashimoto, T. Sugiura, K. Kato, T. Saito, H. Suzuki, 
Y. Bmura, and S. Kobayashi, Proc. SID 95, 26. 877 (1995) . 

U) Y. limura, T. Saito, S. Kobayashi, and T. Hashimoto,/. 
Photopotym. Sci. TechnoL, 8, 257 (1995). 

12? zun-X, tfttW:*:, **MMK *22E?0[A 

167 (1996). 

u > M Schadt and H. Seiberle. SID 97 Digest, 397 (1997). 
M ) M. Schadt, H. Seiberle, and A. Schuster. Nature, 381. 
212 (1996). 

K) toXWIf, K*JEW t 

tetetW, EHtSfc. 1987(11), 2174. 

M Suzuki, M. Kakimoto, T. Konishi, Y. Imai, M. 
Iwamoto. and T. Hino, Chem. Lett., 1986, 395. 

M. Kakimoto, M. Suzuki, T. Konishi. Y. Imai. M. 
Iwamoto, and T. Hino, CW Utt., 1986, 823. 
w H. Ikeno, A. Oh-saki, N. Ozaki, M. Nitta, K. Nakaya, 
S. Kobayashi, SID 88 Digest, 45 (1988). 



16) 

V 

17) 



2.5 S3 ft 239 

19) M. Murata, H. Awaji, M. Isurugi, M. Uekita, and Y. 
Tawada, Jpn. J, Appl. Phys., 31, L 189 (1992). 

20) M. Murata. M. Uekita, Y. Nakajima. and K. Saitoh. 
Jpn, /. Appl. Phys.. 32. L679 (1993). 

21) M. Murata. M. Uekita. Y. Nakajima, and Saitoh, Jpn. J. 
Appl. Phys., 32, L679 (1993). 

22) H. Mochizuki. M. Yamamoto, H. Satanl, M. Murata, 
and M. Uekita, Mol Cryst Liq. Cryst., 206, 93 (1991). 

23) H. Ikeno, A. Oh-saki, M. Nitta, K. Nakaya, and S. 
Kobayashi, SID 88 Digest, 45 (1988). 

24) H. Ikeno, A. Oh-saki, M. Nitta. N. Ozaki, Y. Yo- 
koyama, K. Nakaya, and S. Kobayashi, Jpn. J. Appl. 
Phys., 27(4). L475 (1988). 

25) Y. Nishikawa, A. Morikawa, Y. Takiguchi. A. 
Kanemoto, M. Kakimoto, and Y. Imai, Jpn. J. AppL Phys., 
27(7), L1163 (1988). 



2.5.2 Efittffi 
a. Hei*j3B^c7>»#n* 

(i> ?i>+>\,\>n*mmm : Qcmsfa&x. ± •? xw 
7 iatf t , m 2 . 404 m+ x ■? k m *tz m 

v>iz>% ^b^iri/f/uh^ftji, *aLCDS&S6^ 
«0*iB-fbfc ttWi&LXftl&izWLEtc'*? *~-9-Xh 

(a) 9 x ) x^/uo — -f — x 3 ; ta 2.404 Icjf; 




El 2.404 7^f/^i/;u9f>/-t/i' 

- ajnupav^Uel ruU>iW. cel[ 



»S#6005 1 73366 




240 



2* «[fi^fi^Jitttt 



ft* 0.4 



02 









1 




\\ / 1 






\ /\ 






\ / \ 









95 

90 £ 
85 



-60 



-40 



20 



V 



-20 0 

!21 2.405 ? 'JX^^o-f^yg >&Kfc(t6i2ifl 

(T. J. Scheffer and J. Nehring, / Appl. Phys., 48, 1783 
(1977)] 

t7>f^7W^^ T*16L&&=Fi><—m\z K^J LTV* 

Bl 2.405 *fe*tWftAO/B*Mi*«e 
L"Cfe£. 7^-;?£Ss&^l;:fcTI*V>T ft £^tf>*. 

(b) WH«Uk l) :^;i)x;^o.f-^ 
Be) T^tt* 

0 2.406(a) l^-tJ: 7 ft ^«MC«Hi« £P»D LT 
i-*«i*flJto*0«« Co tHt-Csb*. 0>ft«O7jfa 
fcBJftli-ft tM«*ttiDl"6 (0(b)). 

*>**v* ft=45'*<fco£ 
<a> (b) 




(a) 0=0 O 





2.406 «««ft*tt&Kfcl**-t 

(2) £EStt*»fcJ:(/*ffir7X*>a? w >:JB 
0W>X<r'*JI »H^^iS^KK »L^***Altt*fc 
& f ft(=sin-Wn„) *jBi.**£fc 

#*&t*£H*J: <*l<i>ivCv** (0 2.407(a)). 86 

«ir9X*yft (0(b)) fc*HitH9att£Bfflfe 
(c) 




9 # 



^ &m-3 ^m-l #0 

(a) £E#ttae& (b> ^u-y^>Ba€rfflv^Mr?x«>afitt 



$ TM WIRJKT* 'J 

(3) M'M-IIH 
(a) IR 

2.4.6JEU1* 




v M 5 K), 
*^1~ 5) . (3 2.4080 

*■<» Ic**. R 

/(^, ^)-Fexi 



:ROM OOJ-5714.342916,= RIPLO 7081-462702408= 



/05-01-19-18:00/001-008 



BSi600 5 1733 6 6 P 



2.5 e rfi] 



245 




0.8 I 
ClCC' 1 ) 

: i 7 > f) \\ > 

') 

/. Appl. Pkys., 



(x'/Vy y j. d , i 
\ + v b*> SiO* 



45 - 5CD on IITAD 



10 

4.1. f»l (I979)] 



0 

0.20 
0.27 
0.005 
-0.05 



\) 
D 

2) 
2) 
3) 



(.<•//.. 43. 51 (1979). ; 
'ashi.aiidH.Kamei, A#*-. ; 



{ 



SiO *i iWftW^BB^W** * *» * * v> - * * 

1) T. J. Scheffer and J. Nehring. /. Appl. Phys., 48, 1783 

(1977). K 

2) W. Knoll. M&S Bulletin., 16, 29 (1991). 1 

3) F. Vang, J. R- Sambles, and G. W. Bradberry, "The 
Optics of Thermotropic Liquid Crystals", ed by S. Elston 
and R. Sambles, Taylor and Francis (1998), p. 85. 

4) *t/f r^f-x- 
(1990). 

5) K. Sakamoto, R. Arafune, N. Ito, S. Ushioda, Y. Suzuki, 
and S. Morokawa, / Appl. Phys., 80, 431 (1996). 

6) Y. R. Shen, Liq. Cryst., 5. 635 (1989). 

7) X. Zhuang, L. Marrucci, and Y. R. Shen, Phys. Rev. 
UU.,12, 1513 (1994). 

8) H. Yokoyama, "Handbook of Liquid Crystal Research" 
ed. by P. J. ColHngs and J. S. Patel, Oxford University 
Press (1997), p. 179. 

9) J. C. Dubois, M. Gazard. and A. Zann. /. Appl. Phys., 47, 
1270 (1976). 

10) H. Yokoyama, S. Kobayashi, and H. Kamei, /. Appl. 
Phys., 61, 4501 (1987). 

11) H. Yokoyama. Mol. Cryst. Liq. Cryst., 165, 265 (1988). 

12) K. Miyano, Phys. Rev. Lett., 43. 51 (1979). 

t < lc ^flUB^ffiisuc * * ffc® fi * & v^. ^ 
* > /AM«r ?£ffl«» £ M L la^en-Lo * * . y 



1 1 1 1 1 1. 
I ii.i 
rn'i 



I I I I 



2.414 7«iftfi0^fifil6j 

eaisjA^m-c^s. *fia#«oiatii***^*t f 

(u) ^(fa;'||-y 3 >) L^L, *Q 

a^*. seisin hjws&zmm (7*4 

b >, disclination) 1 * iv^-j. ^OfeMfi, 02.41560 

^r^rcoMttl (r?x*--v— texture) coj^Hi:^i. 

(1) fiHHO&fQr £tiUife:Rft:tt (line disclina- 
tion) t.^^Pfg (point disclination) iC^Wbft*. 




2.415 



This Page is Inserted by IFVV Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
CyGRAY SCALE DOCUMENTS 

il LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



